10/591 75 J 

WP9Rec'dPCT/PTOoisEP?00!f 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Application No. : 

U.S. National Serial No. : 

Filed : 

PCT International Application No. : PCT/CH2005/000127 

VERIFICATION OF A TRANSLATION 



I, the below named translator, hereby declare that: 
My name and post office address are as stated below; 

That I am knowledgeable in the French language in which the below identified international 
application was filed, and that, to the best of my knowledge and belief, the English translation 
of the international application No. PCT/CH2005/000127 is a true and complete translation of 
the above identified international application as filed. 

I hereby declare that all the statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the patent 
application issued thereon. 



Full name of the translator 




Date: August 15,2006 



^7 



Roger Walter GRAY 

For and on behalf of RWS Group Ltd 



Post Office Address 



Europa House, Marsham Way, 
Gerrards Cross, Buckinghamshire, 
England. 



IAP9 Rec'd PCT/PTO 0 1 SEP 2006 

WO 2005/084524 PCT/CH2005/000127 

10/591753 

PRESSURE TRANSMITTING CONNECTOR FOR AN ENDOSCOPY SYSTEM 
Technical field 

[0001] The invention relates to a pressure-sensing 
5 connector intended more particularly for an endoscopy 
system, comprising a fluid communication path, a blind 
compartment opening onto the communication path via a 
duct and closed off by a membrane that deforms 
according to the pressure in the communication path, 
10 and a means for transmitting the deformation of the 
membrane in the form of a quantity representative of 
the pressure in the communication path. 

Prior art 

15 [0002] An endoscopy system comprising more 

particularly a cannula for housing an endoscope and for 
forming, between the cannula and the endoscope, an 
irrigation or outflow channel, is described for example 
by documents US 5 037 386 and US 6 086 542. The system 

20 also includes a coupling ring mounted around the 
cannula and provided with a coupling path for 
communicating with the irrigation or outflow channel. 
It is used in joint arthroscopy and more particularly 
in knee arthroscopy. The endoscope is connected to a 

25 video screen in order to display the joint. The 
irrigation or outflow channel makes it possible to 
create a circulation of physiological saline in order 
to keep the medium in front of the endoscope optically 
clear and to bathe the joint. The circulation is 

30 provided by a pump connected to a reservoir and 
discharging into a tubing connected to the irrigation 
or outflow channel via the coupling ring. 

[0003] The pressure of the physiological saline in the 
35 joint is controlled by a membrane pressure sensor 
placed in a tubing connected via the coupling ring to a 
channel formed in the cannula and dedicated to pressure 
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sensing . 

[0004] This arrangement has the drawback of resulting 
in the pressure being erroneously determined under 
5 certain operating conditions, for example by accident 
there is a sharp bend in the tubing between the 
pressure sensor and the coupling ring. 

[0005] Document US 5 044 203 discloses a membrane 

10 pressure sensor to be connected to such a tubing. The 
sensor comprises a rigid communication path provided 
with an opening for communicating with a blind 
compartment in the form of a flexible tube connected 
around the communication path. Two oil-filled chambers 

15 are placed around the blind compartment in such a way 
that two membranes fixed to the transmission chambers 
are brought into contact with two portions of the blind 
compartment consisting of two other membranes. A fluid 
circulating in the communication path enters the blind 

20 compartment via the opening and deforms the membranes 
of the blind compartment and of the two transmission 
chambers. The oil pressure, which depends on the 
deformation of the membranes, is transmitted to sensors 
mounted on each oil pressure chamber in order to 

25 determine the pressure in the communication path. 

[0006] This arrangement has the drawback in which the 
blind compartment in the form of a flexible tube may 
itself be deformed on its walls and thus introduce a 
30 source of error in the determination of the pressure 
compared with what it would be if the deformation of 
the membranes were to result only from the effect of 
the pressure in the communication path. 

35 [0007] Document US 5 643 203 discloses an endoscopy 
system of the type mentioned above, in which a 
connector is mounted on the coupling ring and comprises 
a communication path for communicating with the 
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irrigation channel and a pressure sensor for sensing 
the pressure in the communication path. The pressure of 
the physiological saline in the joint is extrapolated 
using a law based on the pressure sensed in the 
5 communication path. 

[0008] The extrapolation of the pressure in the joint 
on the basis of the pressure sensed in the 
communication path of the connector makes it possible 

10 to dispense with one channel in the cannula dedicated 
for pressure sensing. Thus it is possible to decrease 
the diameter of the cannula, for the purpose of 
reducing the trauma when it is being introduced into 
the joint. Compared to a tubing, the connector thus 

15 eliminates the risk of a variation in cross section of 
the communication path and allows reliable sensing of 
the pressure in this communication path. 

[0009] The connector is a rigid part comprising a 
20 fluid communication path and a duct perpendicular to 
the communication path. A pressure sensor is attached 
to the connector. It comprises a blind compartment 
designed to be placed facing the duct so as to open 
into the communication path. A membrane placed in the 
25 blind compartment is connected to a piezoelectric 
transducer in order to convert a deformation due to the 
pressure in the communication path into an electrical 
voltage . 

30 [0010] This arrangement has the drawback whereby, 
during assembly, it is necessary for the duct formed in 
the connector and the blind compartment formed in the 
piezoelectric transducer sensor to be positioned 
precisely . 

35 

[0011] The object of the invention is to modify a 
connector known from the prior art, illustrated above, 
in order to simplify the assembly. 
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Disclosure of the invention 

[0012] For this purpose, the subject of the invention 
is a pressure-sensing connector intended more 
5 particularly for an endoscopy system, comprising a 
fluid communication path, a blind compartment that 
opens onto the communication path via a duct and is 
closed off by a membrane that deforms according to the 
pressure in the communication path, and a means for 

10 transmitting a quantity representative of the pressure 
in the communication path according to the deformation 
of the membrane, characterized in that the 
communication path, the duct and the blind compartment 
are formed in the same rigid part to which the membrane 

15 is attached. 

[0013] Mounting the membrane on the blind compartment, 
in order for the latter to be closed off, simplifies 
the assembly of the connector according to the 
20 invention- In addition, the rigid part, in which the 
communication path, the duct and the blind compartment 
are formed, can be easily cleaned before mounting the 
membrane. Finally, the fully assembled connector is 
easily sterilized. 

25 

[0014] In a preferred embodiment of the invention, the 
membrane closes off both the blind compartment and a 
pressure-transmitting chamber, preferably filled with 
air and connected to the rigid part, in order to 

30 transmit the deformation of the membrane in the form of 
an air pressure. Compared to a piezoelectric 
transducer, this arrangement eliminates the risk of any 
deterioration during an operation to sterilize the 
connector. Compared to oil transmission, this 

35 arrangement also eliminates the risks of contaminating 
the blind compartment and the communication path of the 
connector, and also the irrigation or outflow channel. 
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Brief description of the drawings 

[0015] The invention will become apparent on reading 
the description of one embodiment illustrated below by 
the drawings . 

5 

[0016] 

Figure 1 shows an endoscopy system in front view. 

Figure 2 shows the endoscopy system of figure 1 

in top view. 

10 Figure 3 shows the endoscopy system of figure 1 

in longitudinal section. 

Figure 4 shows the endoscopy system of figure 1 

in cross section. 

Figure 5 shows, in perspective, a connector 

15 according to the invention in the 

position for being connected to a 
coupling ring of an endoscopy system 
according to figures 1 to 4 . 

Figure 6 shows a cross section of a first 

20 connector intended for an endoscopy 

system according to the invention. 

Figure 7 shows, in cross section, a second 

connector intended for an endoscopy 
system according to the invention. 

25 

Embodiments of the invention and industrial application 

[0017] An endoscopy system comprises (figures 1 to 4) 
a cannula 1 for housing an endoscope 3 and for forming, 
between the cannula 1 and the endoscope 3, an 
30 irrigation channel 5. In the embodiment illustrated by 
the figures, the irrigation channel 5 is formed between 
the endoscope 3 and a tube 7 internal to the cannula 1, 
and an outflow channel 9 is formed between the internal 
tube 7 and the cannula 1. 



35 



[0018] A coupling ring 11 is mounted around the 
cannula 1 in order to communicate with the irrigation 
channel 5 and the outflow channel 9. A first coupling 
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path 13 communicates with the irrigation channel 5. A 
second coupling path 15 communicates with the outflow 
channel 9. 

5 [0019] A connector 17 is mounted on the coupling ring 
11. It comprises a first communication path 19, for 
communicating with the first coupling path 13 at the 
irrigation channel 5, and a second communication path 
21, for communicating with the second coupling path 15 

10 at the outflow channel 9. A blind compartment 39a, 39b 
opens onto each communication path 19, 21 via a duct 
41a, 41b. A transmission chamber 35a, 35b provided with 
a membrane 37a, 37b is designed so that a pressure in 
the communication path 19, 21 is transmitted to the 

15 transmission chamber 35a, 35b by deformation of the 
membrane . 

[0020] Tubings (not shown) are connected to the 
communication paths 19 and 21 of the connector 17 and 

20 are connected to a pump in order to create a flow of 
fresh physiological saline in the irrigation channel 5 
and of soiled physiological saline in the outflow 
channel 9. The coupling ring 11 comprises, in a manner 
known per se, taps 23 and 25 for opening or closing the 

25 coupling paths 13 and 15 according to the desired flow 
in the irrigation channel 5 or in the outflow channel 
9. 

[0021] The connector 17 is mounted on the coupling 
30 ring 11 so as to allow the irrigation channel 5 and the 
outflow channel 9 to communicate with the communication 
paths 13 and 15 of the connector via a tubing. With 
this arrangement, the pressure sensed in one or other 
communication path of the connector is not subject to 
35 an error due to an accidental variation in the cross 
section of the tubings that would be connected to the 
coupling paths of the coupling ring. 
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[0022] The communication path 19, 21, the duct 41a, 
41b and the blind compartment 39a, 39b are formed in 
the same rigid part 43 to which the membrane 37a, 37b 
and the transmission chamber are connected, in order to 
5 close off the transmission chamber on the blind 
compartment 39a, 39b by the membrane 37a, 37b. 

[0023] The rigid part 43 is provided with fastening 
means 31 for reversibly connecting (figure 5) the 

10 connector 17 to the coupling ring 11. Preferably, the 
rigid part 43 is provided with a polarizing feature 45, 
which polarizes the connection to the coupling ring 11. 
These arrangements allow a surgeon to connect the 
connector to the coupling ring in an easy and reliable 

15 manner. 

[0024] The physiological saline flowing in the 
communication path 19 with the irrigation channel 5, or 
in the communication path 21 with the outflow channel 

20 9, enters the blind compartment 39a, 39b closed off by 
the membrane 37a, 37b. The latter 37a, 37b deforms 
according to the pressure of the physiological saline 
in the communication path 19 or 21. This deformation 
causes a variation in the air pressure inside the 

25 transmission chamber 35a, 35b. Capillaries (not shown) 
are connected to connection points 47 of the 
transmission chambers 35a, 35b in order to transmit the 
pressure variation to sensors (not shown) and to 
determine the pressure of the physiological saline in 

30 each of the communication paths 19, 21. 

[0025] The pressure of the physiological saline in the 
joint is extrapolated using a law based on the pressure 
sensed in the communication path. Preferably, a 
35 relationship between the fluid flow rate is used, given 
by the speed of rotation of the irrigation pump, or the 
outflow pump, and a pressure drop, determined 
experimentally, between the communication path of the 
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connector and the mouth of the irrigation or outflow 
channel . 

[0026] In figure 6, each blind compartment 39a, 39b 
5 opens onto each respective communication path 19, 21. 
This arrangement allows the pressure in each 
communication path 19, 21 to be sensed independently. 
In this embodiment of the invention, the connector 17 
allows, in the endoscopy system described above, two 

10 determinations of the pressure of the physiological 
saline in the joint, by extrapolation on the basis of 
the pressure sensed in the communication path 19 with 
the irrigation channel 5 on the one hand, and in the 
communication path 21 with the outflow channel 9 on the 

15 other. Advantageously, the pressure in the joint may be 
extrapolated by means of one 19 of the two 
communication paths even when the circulation of the 
physiological saline is interrupted in the other 21 
communication path by closing the irrigation tap 23, or 

20 outflow tap 25 respectively. Also in this arrangement, 
the surgeon advantageously connects the coupling ring, 
in a single operation, to the communication path for 
irrigation and to the communication path for outflow, 
while still being able to sense the pressure in each of 

25 these two channels. 

[0027] The two pressure taps on the two communication 
paths of the connector allow the integrity of the 
endoscopy system described above to be better checked, 

30 by comparing the sensed pressures with expected values 
obtained experimentally. Should there be a difference, 
a fault in the irrigation tap 23 or the outflow tap 25 
may be diagnosed, or else the presence of a foreign 
body in the irrigation channel or in the outflow 

35 channel may be diagnosed. Advantageously, these checks 
will be made by the surgeon at the start of use of the 
endoscopy system. 
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[0028] In figure 7, the two blind compartments 39a, 
39b open onto the same communication path, for example 
19. This arrangement allows double sensing of the 
pressure in the communication path 19. 

[0029] Preferably, the rigid part 43 is manufactured 
by the injection molding of a plastic. This method of 
manufacture is advantageous in order to obtain single- 
use connectors. 
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